Resistance mechanisms to anti-HER2 therapies in HER2-positive breast cancer: Current knowledge, new research directions and therapeutic perspectives.
HER2-positive breast cancer (HER2 + BC) represents 15-20% of all BCs. In the last two decades, the introduction of monoclonal antibodies (MoAbs), tyrosine kinase inhibitors (TKIs) and antibody-drug conjugates (ADCs) directed against HER2 impressively improved patient prognosis in all disease stages. Yet, not all patients with limited-stage disease are cured, and HER2+ metastatic BC (mBC) remains an almost invariably deadly disease. Primary or acquired resistance to anti-HER2 therapies is responsible for most treatment failures. In recent years, several resistance mechanisms have been identified, such as impaired drug binding to HER2, constitutive activation of signaling pathways parallel or downstream of HER2, metabolic reprogramming or reduced immune system activation. However, only a few of them have been validated in clinical series; moreover, in the era of standard-of-care dual HER2 blockade, these mechanisms should be re-assessed and, in case, confirmed with anti-HER2 combinations. Defining the best strategies to delay or revert resistance to anti-HER2 treatments will be crucial to improve their clinical efficacy.